The innovation of housing has evolved due to several issues such as the affordability and the sustainability of housing. Several housing designs were introduced to meet the affordable housing standard price for the middle-income group, particularly in the urban area. However, it is a challenge for the developers to provide affordable housing within the current market price with the element of sustainability. The developers use the concept of high rise building form and located near the public amenities to accommodate the users' needs as well as to gain profits. Despite the rising demands, there is a limited study that focuses on the performance of the buildings, specifically on the indoor environmental quality (IEQ) of the affordable housing. This paper aims to assess the affordable housing performance by identifying the residents' satisfaction level towards IEQ and the importance of the IEQ factors as well as their health condition. A questionnaire survey is one of the methods used in this study. The findings showed that the IEQ of affordable housing in Malaysia has resulted in the decrease of health towards the residents, with some dissatisfaction towards the IEQ. The insight from the residents can be used as an indicator to improve the IEQ as well as the building performance and to create a better affordable housing in Malaysia.
INTRODUCTION
Malaysia is facing the design innovation and policy evolution of housing due to the global financial crisis, land mitigation and global environmental issue (Lim, 2016; Malaysia Productivity Corporation, 2010) . Therefore, the Malaysia government uses affordable housing as an approach to overcome this issue. This approach has also been used in several developed countries such as Hong Kong. Kee (2014) pointed out that affordable housing scheme in Hong Kong has adopted the housing blocks design in order to accommodate the increasing demand for affordable housing. Moreover, he added that the Hong Kong government has considered the approach of reusing old buildings and adapting it into an affordable housing unit.
According to Crump (2011) and Baqutaya et al (2016) , the design and policy of housing have changed as both are focusing on sustainability and affordable housing to obtain a healthy lifestyle, inclusive, and conducive environment. In order to achieve this, as Gambero (2014) , Lim (2016) , and Ng (2016) suggested, a new type of housing design had been adopted by the developers. They started to construct on strata properties instead of on landed properties. Moreover, Lim (2016) said that there are various characteristics implemented by the developer to the new innovation of housing including variety of the built-up areas, furnishes, distance to public amenities, and facilities. Tremendous numbers of housing units were occupied and constructed due to the rising demand for affordable housing.
According to the Eleventh Malaysia Plan (2016 Plan ( -2020 , the government of Malaysia has instigated several measures in order to provide affordable housing for the citizens, such as MyHome and PR1MA. REHDA (2015) has taken the initiative to sum up the proposed actions regarding the housing and property as shown in Table 1 . : PR1MA to build 175, 000 houses which will be sold at 20% below market price : A total of 10, 000 units are expected to be completed next year Programme 2 : Build 100, 000 houses, priced between RM90, 000 to RM300, 000 under Perumahan Penjawat Awam 1Malaysia (PPA1M) by 2018.
: A facilitation fund of up to 25% of development cost is provided.
Programme 3 :
Build 22,300 units of apartments and 9, 800 units of terraced houses under the People's Housing Programme (PPR) with an allocation of RM863 million to KPKT.
Programme 4 :
Establish a First Home Deposit Financing Scheme under KPKT to assist firsttime house buyers of affordable housing to pay the deposit with an allocation of RM200 million.
Programme 5 : Build 5, 000 units of PR1MA and PPA1M houses in 10 locations in the vicinity of LRT and monorail stations, including in Pandan Jaya, Sentul, and Titiwangsa.
Programme 6 : GLCs to build affordable houses in the vicinity of the MRT station in Bandar Kwasa Damansara.
: KWASA Land Owned by EPF and Sime Darby will build 800 units and 4,600 units respectively.
As a reflection from the affordability housing issues, massive numbers of affordable houses with new innovation have been constructed and occupied since 2010. Thus, the concern and uncertainty on the quality of the indoor environment quality (IEQ) due to commonly attributed adverse effects on comfort, health and productivity must be looked at (Haghighat and Donnini 1999) . In parallel with the government agenda to provide a conducive living environment for the citizens, residents' feedback towards affordable housing is one of the primary sources as a step for the betterment of the living environment.
Even though affordable housing is designed to meet the physical recommended standard i.e. meet the requirement of the Malaysian Standards (MS), it is still uncertain on the IEQ in the buildings. Monitoring the IEQ of a building or unit is essential, because according to a study by Klepeis et al. (2001) in America, averagely an individual spent 86.9% of their time indoors, and 68.7% of them in their own residents. Thus, it is axiomatic that people are exposed to the indoor environment more than outdoor environment (Schweizer et al., 2007; LPPKN, 2013; Kamaruzzaman et al., 2011) . Researchers such as Lee et al. (2011 ), Crump (2011 ), and IOM (2011 had proven that poor IEQ exposed the residents to health problems. Cooper et al. (2009) had provided a list of the impacts of the inadequate physical environment towards the well-being of building occupants as shown in Table 2 . , 2001) . Lee (2001) further relates the SBS impacts towards the residential health, for instance, the cleanliness of public facilities and the indoor ventilation performance will affect the physical health of the residents. However, he did not list the symptoms of SBS. Therefore, the issue of SBS should be addressed seriously since the trends of housing changes from a bungalow to "building" form or also known as multiple housing. Furthermore, the symptoms of SBS should be identified accordingly in order to specifically relate the health condition of the occupants of an affordable housing in Malaysia.
According to Baqutaya et al (2016) , high-rise buildings such as flats and apartments, contribute to the unhealthy lifestyle and social issues in Malaysia. In addition, Lee (2011) stated that the SBS has further enhanced the concern of the occupants towards their physical and mental health and lifestyle. Ergo, it is a paramount step in evaluating the residents' health and feedback towards the IEQ of the affordable housing and as according to Hashim (2010) , there is no specific study made on affordable housing that dealt with the issues of the affordable housing. Thus, more research need to be conducted especially in the perspective to optimise the Malaysian building standards for the benefit of the occupants. It is essential for these buildings to have an adequate IEQ, as it affects the productivity and health of the building occupants. It is critical to see that sustainable development results not just in the resource conservation, but also in increasing the productivity and the occupants' well-being. This study hopes to inform the design community on the occupants' perception of performance based on IEQ criteria. This study will add to the growing body of research on sustainable design and occupant's perception towards IEQ.
METHODOLOGY
There were a few stages in preparing this study. The first stage was the literature review, where materials such as journals, case studies, articles, and books related to the topic of this study were explored, discussed, and comprehended. Then, a questionnaire survey was made and tested in a piloted study. The purpose of this pilot survey was to determine the efficiency and accuracy of the questionnaire. Furthermore, any changes and comments regarding the questionnaire were taken into consideration for amendment to the main questionnaire survey. The main survey was conducted at four selected apartments within the Klang Valley. Next, the data collected from the questionnaire survey were discussed and critically analyzed by using the SPSS software.
Study Design
Four apartments in the Klang Valley were selected as the case study to assist in this research as per 
Questionnaire Survey
Convenience sampling was used to conduct the questionnaire survey in four different areas of affordable housing scheme within the Klang Valley as per detailed in Table 3 . Questionnaire surveys were used to document the residents' perspective towards their housing unit. The questionnaire requested the respondents of their basic information such as age and gender. Then, it questioned the health condition of the respondents as well as their satisfaction level towards the IEQ of their unit. In short, the questionnaires were divided into three sections as follows:
i. Section A -Demographic, ii. Section B -Health assessment of the residents; and iii. Section C -To assess the level of satisfaction and the important factors of IEQ from the residents.
The questionnaire used the 5-point Likert scale to question the satisfaction level and the level of importance of the IEQ factors. Additionally, the Likert scale was also used to rate the frequency of the SBS symptoms. The summary of the 5-point Likert is as Table 4 . The method used to distribute the questionnaire is by hand on four of the apartments. The questionnaires were distributed with the sample size of (n=384) in February 2017. According to Table 5 , the response rate of the data collection is 34.375% where only 132 sets were returned.
The questionnaires were distributed equally at the four locations. However, not all of the questionnaires were returned and the number of returned questionnaires varies from each apartment. This significantly impacted the final result of this study. 
RESULTS AND DISCUSSION

Literature review
Affordable housing
In the recent years, the government of Malaysia has been attending to the demand of their citizens on affordable housing, especially for the middle-income group in the urban area (Baqutaya et al, 2016) . According to United Nations Human Settlements Programme (2011) as cited by Ling and Almeida (2016) , affordable housing can be defined as a housing that is proper in quality and location. More importantly, the cost of the house does not prevent the buyers from meeting their daily basic needs. Furthermore, they stated that affordable housing is "when the median price of the market is three times the gross annual household income." They also suggested that the range of affordable housing is between RM165,000 and RM242,000. However, in this study, affordable housing considers the lowcost and medium-low-cost houses that range from RM250,000 to RM400,000 with the builtup area less than 1,700sqft. Crump (2011) and Baqutaya et al (2016) suggested that the design and policy of buildings have changed the focus towards sustainability and affordable housing. Thus, the Malaysian government has proposed in their Eleventh Malaysia Plan to instigate numerous steps to accommodate the demand such as PR1MA and MyHome. This development has been supported by several developers in Malaysia to accommodate the demand. However, it is a challenging process to achieve the pricing standard and sustainability together. Therefore, according to Lim (2016) and Ng (2016) , the developers have adopted a new type of housing such as high-rise building into their design concept. This concept met the demand of the users as well as enabled the developer to gain profit. On the other side, this solution might overlook the environmental quality of the unit on post occupancy, because as according to Haghighat and Donnini (1999) , there is a concern on the IEQ due to the commonly attributed adverse effect of comfort, health, and productivity.
Indoor Environmental Quality (IEQ)
According to the National Institute for Occupational Safety and Health (NIOSH) (2013) , indoor environmental quality (IEQ) is the environmental quality of a building that is related to health and the well-being of the occupants. The Institute of Medicine (IOM) (2011) stated that a poor IEQ affects the comfort and health condition of the residents. Crump (2011) and Kamaruzzaman et al (2011) also agrees that the IEQ has become important as it impacted the dwellers of the unit, especially on their comfort and health. Therefore, the IEQ of a dwelling should be taken into account when designing a house or a building. Malina et al (2017) pointed out that the effects of IEQ of a space were not given a proper consideration by the occupants due to the limited knowledge regarding the aspects of IEQ. It had been found that there are approximately 20 variables of the IEQ condition, such as ventilation (Nimlyat & Kandar, 2015) , temperature (Norhidayah et al, 2013; Nimlyat & Kandar, 2015) , noise pollution (Nimlyat & Kandar, 2015; Martellotta et al, 2016) , and daylight (Nimlyat & Kandar, 2015) , to name a few. Table 6 lists the twenty variables found in the literature review. 
Sick Building Syndrome
According to the United States Environmental Protection Agency (EPA), SBS is a term used to describe a condition where the "occupants experience acute health and comfort effect" that is related to the time spent in a building. However, they further explained that there are no specific illnesses or causes can be identified. The EPA pointed that in 1984, the World Health Organization (WHO) reported that 30% of the re-engineered or remodelled buildings may be subjected to complaints regarding the indoor air quality (IAQ) of the building. They documented that the symptoms complained by the occupants were headache, irritation of eyes, nose or throat, dry coughing, itchiness, dizziness, nausea, difficulties in breathing, difficulties in concentrating, fatigue and more. Martin -Gil et al (1997) added allergies, and increased incidence of asthma attack. However, as mentioned before, the cause of these symptoms is still uncertain, but the respondents felt relieved when leaving the building. 
Respondents Characteristics
From the questionnaire, it was found that the majority of the respondents were female with 62% compared to male (38%). More so, most of the respondents were in the age between 26 to 35 years old with 41%, followed by 36 to 45 years old with 30%, and 18 to 25 years old (14%). Furthermore, most of them were the owner of the apartment unit (62%) while the rest 38% of them were the tenants. Most of the household size consists less than four people per unit (43%) followed by more than 4 people per unit (34%). Finally, the majority of the respondents had occupied the unit in less than five years (63%) followed by 6 to 10 years (19%). Table 7 shows the summary of the characteristics of the respondents. Table 8 shows the residents' health condition ever since they lived in their affordable housing unit. It was discovered that about 17% of the residents living in affordable housing unit have experienced the decreased of their health condition. Even though the margins between the increase in health and the decrease in health were minimal, 48% of the respondents have seen the doctor for consultation of their health problems related to the SBS symptoms. Furthermore, 45% of the respondents spent six to ten hours in their dwelling and followed by 11 to 15 hours (27%). Therefore, the residents these four apartments are more likely to be exposed to the indoor environment of their units than outdoor environment, which resulted in either the decrease of health or affected by the SBS symptoms, or both. households and found that the illness transmission duration decreases within a smaller size household. Therefore, the number of household in the unit influences the health condition of the residents as diseases or illness might spread within the household, where based on the survey, it has been found that 34% of the respondents live in a unit that consists of more than four people.
Respondents Health Condition
Figure 1: Total score on the symptoms experienced by respondents
Thus, it can be concluded that the IEQ in an affordable housing needs some improvement to achieve a proper IEQ. It is not possible to compare the symptoms along with the apartments due to the abnormal distribution of respondents at the site of the study. However, based on the site survey, Apartment A and Apartment D were located near public amenities, such as commercial hubs, bus stations, and highways, within 1km away from the East-West Link Express Highway. Apartment B was located opposite an ongoing construction site on top of being within 200 meters away from ELITE Highway while Apartment C was located within 500 meters behind the Putrajaya -Cyberjaya Expressway and within 1km radius from Maju Expressway (MEX). All the four locations are located near a highway, or highways, where the concentration of carbon monoxide and smoke produced by the vehicles are high. Thus, the location of the apartments as well as its surrounding contributed to the air pollution and eventually infected the indoor air environment of the apartments. The summary of the public amenities and highways are as in Table 9 . It was discovered that Apartment C respondents were satisfied with the IEQ of their unit with the average median of 4 on all aspects of IEQ compared to the other apartments. From the survey, the Apartment B residents were mostly dissatisfied with the noise level of their units with the median of 2. One of the possible reasons for this issue is the surrounding area of the apartment. As mentioned, Apartment B is located within the 200-meter radius from the ELITE Highway which could contribute to the noise level of its surrounding produced by the highway users. Additionally, Apartment B is located opposite to an ongoing construction site, which might be the source of the noise that contributes to this dissatisfaction. It is without a doubt that a construction site tends to be noisy as it uses a number of heavy machineries and equipment such as crane, jackhammer, concrete mixer, and concrete spreader. According to US Food and Drug Administration in their Draft Environmental Impact Statement (1996) , the noise emission level from the construction site are measured at 50 feet (15.24m) and decreased over distance. They further pointed out that the air quality is affected during the progress of construction as they generated fugitive dust as they are airborne particles. They later elaborated that the small particles drift distance could travel several hundred feet, while large particles tend to settle within 20 to 30 feet (6.1 to 9.1m) from their source, as the distance is affected by the size of the particles, wind speed, and emission height. Table 11 indicates the important factors of IEQ from the perspective of the respondents. Value 2 and 1 indicate "less important", while values 4 and 5 indicate "very important", and value 3 as "neutral". According to the participants, some of the most important elements to be considered in order to achieve proper IEQ in the unit are ventilation, control over the environment, and privacy of the unit Based on the survey, the health of the residents did change according to the IEQ of the unit. Moreover, the residents did experience SBS symptoms upon living in their affordable unit. Most frequent symptoms they experienced are headache, fatigue, sneezing, stress, coughing, and sinus. This shows that the IEQ of the unit affects the health of the residents both physically and mentally. Next, it was discovered that the respondents' satisfaction level towards IEQ is neutral. However, there are some dissatisfaction towards the noise level between the units. Furthermore, the most important variables from the perspective of the residents are ventilation, privacy, and control over the environment, for instance, control over ventilation.
Important Aspects of IEQ from the Respondents Perspective
Factor Analysis
The purpose of the factor analysis is to categorize the variables of IEQ into groups. This factor analysis was made by analysing the twenty items of IEQ found in the literature review and the data from the questionnaire survey. The groups found are then named based on the items collected in the divided groups. In order to achieve this, the KMO and Bartlett's ests were used as shown in Table 12 . The acceptable factor analysis for the KMO measurement is value > 0.7 while Bartlett's Test is significant (sig.) value of 0.000, with the p-value of < 0.05. The reading shows the correlation and the relationship among the twenty variables. .000
The sample size (n=132) used in this study is more than the number of items related to occupants' satisfaction (20 items). The KMO measure of sampling adequacy was calculated at 0.902, suggesting an acceptable sample for factor analysis. Other than that, Bartlett's Tests measures the null hypothesis that the original correlation matrix is an identity matrix. For these data, the Bartlett's Test of sphericity is highly significant (p < 0.05) and therefore there are some relationships between the variables to be included in the analysis. Due to the nature of the calculation, the component section will be listed in numbers instead of names. hand, is substantially smaller. Since this value is below 1, the fifth factor hardly adds anything to the amount of variance explained. Therefore, there are only four factors being measured indirectly by the twenty items. The second approach is by scree plot as in Figure 2 . The purpose of the scree plot is to ensure the number of factors is retained as per Table 13 . Table 14 above shows the rotated component matrix to ensure the factor structure is more interpretable. Before extraction, the commonalities are all 1. The commonalities reflect the common variance in the data structure. About 80.5% of the variance associated with "air movement" is common or shared variance. 19.5% variance will be explained by the other items. To conclude which items belong to which factor, the interpretation should start with the first item on the first factor and move horizontally from left to right, looking for the highest loading for that variable on any factor. In the table of the rotated matrix, the highest loading for "air movement" variable is 0.821. The same process continues for each variable until "temperature" variable (loading 0.514) have been reviewed for their highest loading on Factor 1. Thus, those variables are underlined as Factor 1. However, there was a sudden jump in the loading value at "colours" variable after "temperature" variable. Thus, the highest loading for "colours" variable is 0.845.
The same procedure continued for the rest of the variables, suggesting there were seven items in Factor 1, five items in Factor 2, four items in Factor 3 and four items in Factor 4.
The names of these factors of IEQ is created by referring to the Rotated Component Matrix result (Table 14) . The table has categorized four of the categories which are labelled as Factor 1, Factor 2, Factor 3 and Factor 4. Then, the factors are named according to the variables gathered under each factor, for example, Factor 1 contains items "Air Movement," "Ventilation," and "Air Freshness", thus Factor 1 is labelled as "Air Quality." The process is then repeated throughout Factor 2 to Factor 4. Finally, the remaining factors are name as "Appearance" for Factor 2, "General" for Factor 3, and "Lighting" for Factor 4 as in Table 15 . The Cronbach's alpha values for each factor were 0.915, 0.893, 0.875, and 0.824, respectively. In conclusion, based on both survey and data analysis, the variables found are now divided into four categories, which are lighting factor, general factor, appearances factor, and air quality factor. These four factors along with its components should be considered in the future development of the affordable housing in Malaysia due to their impact towards IEQ of the space. Furthermore, these factors will affect the health of the residence as well as their productivity in both long-term and short-term, as well as physically and mentally.
CONCLUSION
This study explored the factors of IEQ and identified the effects of inadequate IEQ towards the residents' the health of the residents' living in an affordable housing in Malaysia. Moreover, the literature study found twenty variables that affected the IEQ of a place. An observation and questionnaire study were carried out in four affordable apartments within the Klang Valley, Malaysia. The data collected from 132 sets of the returned questionnaire were discussed and analysed. It was found that 63% of the respondents were owners and 34% of the residents were living in a household size of more than four people in a unit. Moreover, 63% of the residents had been living in their units for five years and 45% of the respondents spent up to 10 hours in their respective residents. Furthermore, 18% of the residents experienced the decrease in health while 48% of them had consulted with the doctors related to the SBS symptoms such as headache, sneezing, stress, coughing, and sinus. The respondents agreed that the most important factors of IEQ are ventilation, control over the environment, for instance, ventilation control, and lighting control, and finally, the privacy between the units. The environment of the apartments was observed beforehand and it was found that all four apartments were located close to the main highway such as the ELITE Highway and the East-West Link Expressway. Furthermore, one of the apartments was located near a construction site which influenced the noise level and the air quality surrounding the apartment. The twenty variables were then analyzed along with the data collected from the respondents to categorize the variables in groups using the KMO and Bartlett's Test. There are four main categories found that affected the IEQ, which were the air quality, appearance, general, and lighting factor.
In conclusion, the IEQ levels in affordable housing are still inadequate and impact the health conditions of the residents. Regardless, there are still some improvements that can be made to achieve an excellent IEQ in an affordable housing. The improvement on the indoor environment can significantly improve the health of the residents because poor and inadequate IEQ can impact the health and wellbeing of the occupants in short-term as well as long-term, on both physical and mental health of the occupants. From this study, the response of the respondents can be used as an indicator to improve the affordable housing for future development. As found in the study, aspects such as the location of the building and its surrounding should be taken into consideration in the planning process in the future development of affordable housing. The important factors such as acoustic level and building materials should be addressed beforehand. Furthermore, the control over the environment, ventilation, and privacy within and between the housing units should be considered because these factors are considered as important in the perspective of the residents.
